Adhesive tapes are a routine part of every anaesthetic. Until now there has been little clinical data on the efficacy of these tapes. This study compared Micropore® Transpore®, Leukoplast® and Sleek® to determine if any significant difference existed between the adhesive properties of these tapes. The tapes were trialled on bare skin, hairy skin, EMLA® covered skin, skin with Benzoin Compound Tincture applied, and skin with Opsite® spray applied.
A vital but often taken-for-granted part of every anaesthetic is the role of adhesive tape. It is routinely used to secure cannulae, IV fluid lines, dressings, monitoring equipment, endotracheal tubes and laryngeal mask airways.
There is currently a wide variety of adhesive tapes available and the use of a particular brand is dependent on multiple factors including personal preference, cost to the hospital, perceived strength and adhesiveness, trauma to skin, elasticity and ease of use.
In this study we compared four of the more commonly used tapes to determine if there was a significant difference between the adhesiveness of the tapes when trialled on human skin under a range of clinical conditions.
METHOD
The following tapes were selected to determine if there were any advantages in adhesiveness of one over the other -• Micropore (3M Health care, Mt Waverly, Victoria) • Transpore (3M Health care, Mt Waverly, Victoria) • Sleek (Smith and Nephew, North Ryde, N.S.W.)
• Leukoplast (Biersdorf Australia North Ryde, N.S.W.) Following ethics committee approval, 10 volunteers were selected to participate in the study.
The age of the volunteers ranged from 22 to 32 years. All had a well defined region of bare skin and hairy skin on their forearms. Five males and five females were selected. The males consisted of three Caucasians and two Asian Indians. The females consisted of three Caucasians, one Indian and one Eurasian.
All specimens were tested on unwashed skin to simulate normal skin condition of patients. No subject had undergone any prior physical activity to promote diaphoresis.
The tapes tested were 2.5 cm wide and were prepared as 7.5 cm lengths. One end was then folded back over itself onto a blunt drawing-up needle (18 gauge Terumo) to leave a 2.5 x2.5 cm adhesive area with a 2.5 x2.5 cm pedicle. All tapes were prepared within 10 minutes of testing to minimize drying of adhesive.
Each subject's forearm was divided into 20 sites each approximately 2.5 cm square. Four were isolated to bare skin, four to hairy skin, four were coated with Benzoin Compound Tincture (Tinc. Benz. Co.). (Sigma Pharmaceuticals Pty Ltd Clayton, Victoria), four with Opsite spray (Smith and Nephew, North Ryde, N.S.W.) and four with EMLA cream (Astra Pharmaceuticals, North Ryde, N.S.W.) The EMLA was left for 30 minutes and wiped off prior to use. The application of Tinc. Benz. Co., Opsite spray and EMLA was to bare surfaces of skin on the volar surface of the forearm. The hairy skin sites were on regions of the forearm with having an identifiable growth of hair which varied from fine lanugo type hair to thick coarse hair.
Each tape specimen was placed on an appropriate square on the forearm. A 15 cm wide blood pressure cuff was placed around the forearm over the tape specimens and inflated to 100 mmHg for 60 seconds and then removed.
A calibrated 1000 g Samson spring balance was hooked around the blunt drawing-up needle through a small incision at the centre of the tape. The spring balance was then drawn away from the forearm at 90 degrees to it.
The maximum force in grams prior to the tape being fully removed was then recorded. Each measurement was taken to the nearest 25 grams.
RESULTS
Using ANOVA to undertake our initial analysis, we found that a statistically significant result existed between the tapes. The categories this occurred in were overall comparison, hairy skin group, and the Tinc. Benz. Co. group (P<0.05). No difference was found between the bare skin group, the EMLA group, and the Opsite spray group.
Confidence intervals (95%) were then determined for the samples of each tape in each category. Overall it was found that Leukoplast and Transpore were significantly superior to Micropore. Sleek proved to be not significantly different to the other three.
In the hairy skin category, Leukoplast, Transpore and Sleek were shown to be equally as effective whilst Micropore was significantly inferior.
In the Tinc. Benz. Co. category Leukoplast was significantly superior to Micropore but not statistically different to the other tapes.
When looking at each tape individually to determine if there was any significant difference in adhesiveness depending on the surface used, the following results were obtained at the 95% confidence level.
Micropore showed no statistically significant difference in adhesive properties on any of the skin sites tested when compared to bare skin. On inspection of the graphical representation of the confidence intervals, Micropore showed markedly inferior adhesiveness on hairy skin and skin treated with EMLA.
Transpore, Leukoplast and Sleek showed no statistically significant difference on hairy skin, Opsite spray, and Tinc. Benz. Co. when compared to bare skin but were all significantly inferior when applied to skin treated with EMLA cream.
DISCUSSION
Adhesive tapes can be broadly classified according to the type of tape material used and the type of adhesive material used to coat the tape surface. In considering the choice of tape features such as water resistance, conformability to a skin surface, ease of tearing, and cost.
Micropore is a pressure sensitive highly microporous non-woven rayon tape with an hypoallergenic acrylate adhesive. It is a conformable, easy-tear tape recommended for fragile skin. It costs our hospital AUD$0.48 per roll (9.14 m). Micropore is free of latex in product and packaging 1 .
Transpore is a pressure-sensitive low-density perforated polyethylene tape with an hypoallergenic acrylate adhesive. It is a transparent, easy-tear tape but less conformable. It costs our hospital AUD$1.02 per roll (9.14 m). Transpore is free of latex in product and packaging 2 .
Leukoplast is a pressure sensitive, porous, rigid woven tape with zinc oxide adhesive and is water repellent. It costs our hospital AUD$1.43 per roll (5.0 m). Leukoplast is free of latex 3 .
Sleek is a pressure-sensitive waterproof polyvinylchloride tape coated with an adhesive mass containing zinc oxide and titane oxide. It is easily comformable to most surfaces and is an easy-tear tape. The cost to our hospital is AUD$6.55 per roll (5.0 m). Sleek is latex-free 4 .
Results indicate that Micropore is the least adhesive of the tapes tested. The adhesive used is however is the same as Transpore which has far superior adhesion. The zinc oxide adhesive found in Leukoplast and Sleek appears to be equally effective as the acrylate adhesive in Transpore.
Recent work by Found and Baines 5 suggest Leukoplast and Sleek possessed similar skin adhesion strength in respect of cannula dislodgement.
Whilst the use of both Opsite spray and Tinc. Benz. Co. is widely advocated to improve adhesiveness in various tapes, the results suggest that it provides no added benefits in adhesion when used in conjunction with both acrylate and zinc oxide based adhesive tapes.
The application of EMLA cream to skin has been shown to significantly reduce adhesion of both the acrylate and zinc oxide based tapes.
Further studies need to be carried out to determine the response of various tapes to diaphoretic skin, and the incidence of skin reactions to various tapes. Tensile strength vs tangential adhesive strength may also deserve consideration in the future.
In conclusion, this study has demonstrated that very little difference exists between the adhesive properties of the more commonly used tapes. It has dispelled anecdotal opinion about which tape is the most adherent and indicates that more expensive tapes are not necessarily superior. 
